Experiencing some form of grief is universal in individuals who have lost a loved one. However, a significant minority of bereaved individuals will develop Prolonged Grief Disorder (PGD), i.e. persistent and debilitating grief reactions (Lundorff, Holmgren, Zachariae, Farver-Vestergaard, & O'Connor, [2017](#CIT0007)). Recently, PGD has been proposed for inclusion in the 11th edition of the International Statistical Classification of Diseases and Related Health Problems (Maercker et al., [2013](#CIT0009); Prigerson et al., [2009](#CIT0014)). A slightly different conceptualization, named Persistent Complex Bereavement Disorder (PCBD), has been introduced in the 5^th^ Diagnostic and Statistical Manual of Mental Disorders as a disorder requiring further research (American Psychiatric Association, [2013](#CIT0001)). PGD and PCBD strongly overlap in terms of symptoms, prevalence and health correlates (Maciejewski, Maercker, Boelen, & Prigerson, [2016](#CIT0008)).

Little is known about the development of PGD symptoms over time. In two subsequent studies (Melhem, Porta, Shamseddeen, Walker Payne, & Brent, [2011](#CIT0010); Melhem, Porta, Walker Payne, & Brent, [2013](#CIT0011)), children who had lost a parent due to suicide, accident or sudden natural death were followed up to 33 months after bereavement. Latent Class Growth Analysis (LCGA) was conducted to identify classes of children with similar grief trajectories. The researchers identified a class with high and sustained PGD symptoms (10%), a class with initially severe but rapidly declining PGD symptoms (31%) and a class with gradual decrease of PGD symptoms (59%). Next, the researchers identified a set of symptoms that were accurately related with membership of the high and sustained class using Receiver Operating Characteristic (ROC) analyses. This set included the following symptoms: 'Longing and yearning for the deceased', 'inability to accept the death', 'shock', 'disbelief', 'loneliness' and 'a changed worldview'. These items were subsequently put forth as items in a screening tool for disturbed grief in children.

To our knowledge, classes including individuals with different trajectories of PGD symptoms have not yet been examined among adults. It is also largely unclear what symptoms in the first year following loss predict a pervasive trajectory. Such knowledge could help caregivers in their decisions regarding referrals for more extensive diagnostic evaluation and/or follow-up visits. This will make care for bereaved individuals more effective in terms of costs and organization.

The current study sought to extend existing knowledge on the development of PGD symptoms and early indicators among bereaved adults. Similar to Melhem et al. ([2013](#CIT0011)), we first aimed to identify classes of bereaved individuals based on their grief trajectory. We expected that we would identify at least three classes. Next, we used ROC analyses to identify early indicators of the classes with a pervasive grief trajectory.

1.. Methods {#S0002}
===========

1.1.. Participants and procedure {#S0002-S2001}
--------------------------------

Data were gathered in the context of a larger study about grief (e.g. Djelantik, Smid, Kleber, & Boelen, [2017](#CIT0004)). Professional and lay mental health care workers handed out questionnaires to bereaved individuals; in our study, we included data from 269 participants who were bereaved less than one year ago. Participants gave written informed consent. The research programme was approved by an ethical review board. A total of 166 participants completed the same questionnaires one year later and were included for further analyses

Most participants (*n* = 128; 77%) were women; 82 participants (49%) had been to college or university. Mean age of the participants was 54.5 (*SD* = 12.4) years. Losses were due to a natural cause in 150 (90%) cases and an unnatural cause (i.e. suicide, accident, homicide) in 16 (10%) cases. Twenty participants (12%) had lost a child, 103 (62%) a spouse/partner and 43 (26%) a loved one other than a partner or child (e.g. friend, parent, sibling). Losses occurred on average six (*SD* = 3.2) months before completion of the first measures (Time 1 = T1). [Table 1](#T0001) summarizes analyses comparing participants who filled in questionnaires only at T1 (drop-outs) and participants who completed questionnaires on both time points (completers). There were no significant differences between the two groups.Table 1.Differences between the participants dropping out between T1 and T2 (drop-outs) and those who continued to participate (completers). Drop-out (*n* = 103)Completers (*n* = 166)Significant differences between the groupsGender, *n* (%)  χ^2^(1, *n* = 269) = −0.94 Male29 (28)38 (23)  Female74 (72)128 (77)  Age (*SD*)52.51 (13.98)54.45 (12.43)*t*(267) = −1.15Education, *n* (%)  χ^2^(1, *n* = 269) = 0.09 Low level of education54 (52)84 (51)  High level of education49 (48)82 (49) Violent cause, *n* (%)  χ^2^(1, *n* = 269) = 1.51 Yes15 (15)16 (10)  No88 (85)150 (90) Kinship, *n* (%)  χ^2^(2, *n* = 269) = 1.77 Partner56 (54)103 (62)  Child13 (13)20 (12)  Someone other than partner/child34 (33)43 (26) Time since the loss in months (*SD*)6.63 (3.48)6.49 (3.28)*t*(267) = 0.33Mean total score of the PGD scale (*SD*)29.18 (8.86)27.86 (9.37)*t*(266) = 1.14[^1]

1.2.. Measures {#S0002-S2002}
--------------

### 1.2.1.. Prolonged Grief Disorder scale {#S0002-S2002-S3001}

The PGD scale contains 11 items representing criteria for PGD as proposed by Prigerson et al. ([2009](#CIT0014)). The endorsement of symptoms in the last month is rated on a Likert scale (5-point scale with anchors 1 = never to 5 = always). In the current sample, Cronbach's α was .91 at T1 and .93 at T2.

1.3.. Statistical analyses {#S0002-S2003}
--------------------------

First, we conducted Latent Class Analysis (LCA) using MPlus version 7.3.1 (Muthén & Muthén, 1998--2011) to identify classes of trajectories of PGD symptoms using the sum-score of the PGD-scale at T1 and T2. We started with a 1-class model and then increased the number of classes until we reached the best-fitting model using goodness-of-fit statistics.

Next, we conducted ROC analyses for each of the 11 symptoms to identify the early indicators of distress using SPSS version 23. We first considered the value of the Area Under the Curve (AUC). An AUC of more than 0.80 is an indication for a good diagnostic test (Cantor & Kattan, [2000](#CIT0002)). Second, we looked at the sensitivity and specificity of each distinct symptom. With regard to screening tools for mental disorders with a low prevalence in a population, like PGD, prior studies (i.e. Smits, Smit, Cuijpers, & De Graaf, [2007](#CIT0017)) indicated that sensitivity is more important than specificity. Most screeners for PTSD have at least a sensitivity level of 0.80 (Mouthaan, Sijbrandij, Reitsma, Gersons, & Olff, [2014](#CIT0013)). Accordingly, we used a sensitivity level of 0.80 as the lower limit to identify early indicators. Third, we attempted to construct a provisional screening tool with these indicators. Therefore, we conducted ROC analyses on the sum-score of the identified early indicators and we chose a cut-off score based on a sensitivity above 0.80 and the highest possible specificity level. Applying a screening tool with a sensitivity of 0.80 to a group of 200 persons, given a prevalence of 10% of the disorder of interest (Lundorff et al., [2017](#CIT0007)), will result in 16 individuals who would be correctly identified as individuals at risk for the disorder and four individuals not identified as such. Subsequently, we calculated the positive predictive value (PPV) and the negative predictive value (NPV) for this set of items.

In the LCA, the 0.52% missing values were handled by Full Information Maximum Likelihood (FIML). For the ROC analysis, the missing values were handled by list-wise deletion.Figure 1.Estimated grief classes for the four-class solution. T1 = mean of six months after loss. T2 = mean of 18 months after loss.

2.. Results {#S0003}
===========

2.1.. Latent class analysis {#S0003-S2001}
---------------------------

The fit indices for the latent class solutions are presented in [Table 2](#T0002). In the five-class solution, a very small sample size for one of the classes (*n* = 1) was found. Therefore, we did not consider the five-class solution and chose not to examine more classes. Among the remaining solutions, the four-class solution had the best combination of a low BIC (Bayesian Information Criterion), the lowest SS-BIC (Sample-Size Adjusted BIC), highest entropy and suitable sample sizes. The four-class solution included a class of individuals with persistent high PGD symptoms (class 1; 6%, intercept 41.21, slope 6.14, *p* = .10), a class of individuals with persistent moderate PGD symptoms (class 2; 35%, intercept 35.03, slope 1.67, *p* = .11), a class of individuals with decreasing moderate PGD symptoms (class 3; 33%, intercept 26.77, slope −2.25, *p* = .01) and a class of individuals with persistent low PGD symptoms (class 4; 26%, intercept 16.16, slope −0.19, *p* = .81) (see [Figure 1](#F0001)).Table 2.Goodness-of-fit statistics for 1 to 5 class solutions.ClassesLog likelihoodAICBICSS-BICEntropyBLRTSmallest sample size (*n*)1 class−1233.8242475.6482488.0962475.431   2 class−1170.9682355.9362377.7202355.5570.81*p *= .00803 class−1153.8592327.7182358.8372327.1770.78*p *= .00474 class−1146.9352319.8702360.3262319.1670.82*p *= .0095 class−1138.3582308.7162358.5082307.8500.86*p *= .001[^2]

2.2.. ROC analysis {#S0003-S2002}
------------------

Two classes emerging from the LCA were considered to represent problematic grief trajectories, namely class 1 with individuals with a persistent high sum score and class 2 with a persistent moderate sum score. Therefore, we decided to run the analysis twice. First, we investigated the sensitivity and specificity of each item for inclusion in class 1, and secondly for inclusion in either class 1 or class 2.

With regard to class 1, the symptom items 'yearning', 'stunned', 'life is empty' and 'bitterness' scored with ≥ 4 could be selected ([Table 3](#T0003)). With regard to the prediction of membership of class 1 or 2, there were no items with both an AUC above the 0.80 and sensitivity above 0.80 ([Table 4](#T0004)). Therefore, we considered only the four symptoms we found in the first analysis as possible early indicators.Table 3.Sensitivity and specificity of items with a score ≥ 4 at T1 (Mean: six months after loss) for a positive outcome for persistent high PGD symptoms (class 1).SymptomsFrequency of ≥ 4 scores at T1 (%)SensSpecAUC*p*Non-acceptance19.30.5560.8250.562.53**Yearning65.11.0000.3750.834**.**00Stunned26.50.8890.6350.843**.**00**Mistrust8.40.7780.9550.874.00**Life is empty30.70.8890.7260.870**.**00**Numbness15.10.7780.8850.871.00**Bitterness22.30.8890.8150.858**.**00**Part of self died34.30.7780.6820.835.00Functioning22.30.5560.7960.705.04Difficulty moving on25.30.6670.7710.797.00Avoidance4.20.2220.6800.615.25[^3] Table 4.Sensitivity and specificity of items with a score ≥ 4 at T1 (%) at T1 (Mean: six months after loss) for a positive outcome for a problematic grief trajectory (class 1 or 2).SymptomsFrequency of ≥ 4 scores at T1 (%)SensSpecAUC*p*Non-acceptance19.30.4120.9580.756.00Yearning65.10.8820.4950.789.00Stunned26.50.5360.9270.840.00Mistrust8.40.2031.0000.777.00Life is empty30.70.6000.9060.851.00Numbness15.10.3000.9580.859.00Bitterness22.30.4570.9480.803.00Part of self died34.30.6140.8540.815.00Functioning22.30.4000.9060.750.00Difficulty moving on25.30.4860.9170.846.00Avoidance4.20.1001.0000.658.00[^4] Table 5.Provisional screening tool for problematic grief trajectories.Early indicators for distressScore\
(1 = never, 2 = rarely, 3 = sometimes, 4 = often, 5 = always)I feel myself longing and yearning for the deceased1-2-3-4-5I feel stunned, dazed or shocked over his/her death1-2-3-4-5I feel that life is empty or meaningless without the deceased1-2-3-4-5I feel bitter over his/her death1-2-3-4-5Total score≥13 = indicative of a problematic grief trajectory

2.3.. Provisional screening tool for problematic grief trajectories {#S0003-S2003}
-------------------------------------------------------------------

As a next step, we conducted ROC analyses on the sum-score of the four identified early indicators to detect the best cut-off score for our provisional screening tool for problematic grief trajectories. A sum-score ≥ 13 was found to be an optimal cut-off for membership of class 1 or 2 (i.e. persistent high or moderate PGD symptoms). The PPV was 0.84 and the NPV was 0.91 (AUC = 0.91, SE = 0.02, *p *= .00, sensitivity = 0.84, specificity = 0.80, prevalence class 1 = 6%, prevalence class 2 = 35%). A PPV of 0.84 means that a positive result of this test (sum-score of ≥ 13) gives a probability of 0.84 that the individual will develop a problematic grief trajectory. A NPV of 0.91 means that a negative result of this test (sum-score of \< 13) gives a probability of 0.91 for the individual to not develop a problematic grief trajectory ([Table 5](#T0005)).

3.. Discussion {#S0004}
==============

We identified four classes of bereaved individuals with a similar trajectory of PGD symptoms. In the previous study of Melhem et al. ([2011](#CIT0010)) in a sample of children, three classes were found. A possible explanation could be that the nature of the sample and losses differed between both studies. Children's grief reactions are strongly shaped by their developmental capacities and may therefore be expressed differently than adult's reactions (Christ, Siegel, & Christ, [2002](#CIT0003); Miller, [2009](#CIT0012)). Furthermore, it is known that the cause of death may influence bereavement outcome (Djelantik et al., [2017](#CIT0004)).

Next, we examined early indicators of the classes with problematic grief trajectories. Experiencing symptoms 'yearning', 'stunned', 'life is empty' and 'bitterness' often during the past month at T1 predicted membership of classes with a problematic grief trajectory. The indicators found in our study are different from the symptoms selected in earlier studies examining early indicators of disturbed grief (Guldin, O'Connor, Sokolowski, Jensen, & Vedsted, [2011](#CIT0005); Melhem et al., [2013](#CIT0011); Shear, Jackson, Essock, Donahue, & Felton, [2006](#CIT0016)). There could be several reasons for this. Firstly, the symptoms and criteria for a grief disorder are an ongoing subject of debate in scientific publications. All studies used different criteria to select their predictive grief symptoms (Horowitz et al., [2003](#CIT0006); Prigerson et al., [1995](#CIT0015)). We only had data on 11 symptoms included in the PGD scale, while other symptoms like 'changed world view' were not included in our analyses. Furthermore, the methodology differed. For instance, in the study of Shear et al. ([2006](#CIT0016)), experts selected the screening items, while in other studies ROC analyses were used.

The following limitations of our study need to be mentioned. Firstly, our study is based on self-report questionnaires. This means that we only could examine the levels of PGD symptoms, instead of PGD diagnoses. Secondly, the classes are based on two time points. To be able to make more detailed trajectories of grief symptoms, more measurement points are needed. Thirdly, our sample was a convenience sample, with a high heterogeneity of losses and an overrepresentation of women. Therefore, generalization should only be done with caution. In the future, predictive symptoms need to be examined in longitudinal studies with more measurement points, whereas PGD diagnosis should be confirmed by clinical interviews.

Notwithstanding these limitations, this study creates more insight into markers of disturbed grief. One could argue that because 'yearning' is so commonly experienced by bereaved individuals, it would not be suitable as a predictive symptom for disturbances (Djelantik et al., [2017](#CIT0004)). However, an often experience of 'yearning' was identified as an early indicator of distress. Apparently, it does matter how often and how much time a bereaved individual yearns for his or her loved one in the first year. Surprisingly, the symptom 'non-acceptance of the loss' did not have a high sensitivity to predict membership of classes with problematic grief trajectories. However, the specificity of this symptom was high ([Tables 3](#T0003) and [4](#T0004)). So, if bereaved individuals do not accept the loss of their loved one in the first year after the loss, this is not highly predictive for a problematic grief trajectory. Meanwhile, if bereaved individuals accept the loss of their loved one, this is highly predictive for a more favourable course of grief reactions.

In conclusion, this first study about early indicators of problematic grief trajectories among adults will help caregivers to identify bereaved individuals at risk for developing psychopathology. Endorsement of the four early indicators with a cut-off score of ≥ 13 may be used as a screening tool to identify bereaved people at risk for problematic grief trajectories. This generates opportunities to be selective in referring bereaved individuals presenting at victim support organizations or healthcare centres for more extensive diagnostic evaluation and to offer follow-up visits only to those who need them most.
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[^1]: PGD = Prolonged Grief Disorder; *SD* = Standard Deviation. There were no significant differences between the groups.

[^2]: AIC = Akaike Information Criterion; BIC  = Bayesian Information Criterion; SS-BIC = Sample Size Adjusted BIC; BLRT = bootstrapped likelihood ratio test.

[^3]: Items in boldface type correspond to the items chosen for the screening tool. AUC = Area under the curve; Sens = sensitivity; Spec = specificity.

[^4]: AUC = Area under the curve; Sens = sensitivity; Spec = specificity.
